Effect of basic fibroblast growth factor on the cellular repopulation of decellularized anterior cruciate ligament allografts.
The use of decellularized anterior cruciate ligament (ACL) allografts in ACL replacement surgery may allow for the native structure of the ligament to be retained, thereby recapturing the function of the ligament post-injury. Our previous work has focused on repopulating decellularized allograft ACL tissue with ACL fibroblasts in order to prevent destructive remodelling of the implanted tissue by extrinsic host cells. In this study, the use of basic fibroblast growth factor (bFGF) to improve the cellular repopulation of decellularized ACL tissue was assessed. A concentration of 6 ng/ml bFGF was demonstrated to be effective in increasing cellular growth in the absence of tissue; however, this concentration, as well as reduced and increased levels of bFGF (0.1 and 60 ng/ml, respectively), failed to increase cellular repopulation of ACL fibroblast-seeded decellularized tissue after 28 days of culture. Mean repopulation levels of 11-19% of fresh tissue [3200-5300 cells/mg dry weight (dwt) tissue] were achieved after 28 days in culture. Qualitative observation of histological samples suggested that different repopulation characteristics exist at various concentrations of bFGF and, in particular, that bFGF may be stimulating a catabolic pathway resulting in matrix destruction. Significant differences in the effects of bFGF observed between cell-only and cell-and-tissue studies serve to reinforce the concept that cells respond to stimuli in a different manner, depending on the surrounding environment. As a result, caution should be used when information obtained from studies utilizing cells alone is applied to the development of tissue-engineered constructs.